Objective: to evaluate the knowledge and practices of instrument processing by manicurists/pedicurists in beauty salons in the city of Belo Horizonte, Brazil. Method:
INTROdUCTION
instrument processing is an old practice that has been evolving in its concept, techniques, and technologies to ensure reduction or elimination of potentially pathogenic microorganisms 1 . this practice must be adopted not only by hospitals, healthcare and dental clinics, and doctors' offices, but also by all healthcare services in which there is an imminent risk of transmission of microorganisms, as well as by aesthetics centers, acupuncture clinics, tattoo and piercing studios, and beauty salons 2, 3 .
Beauty and aesthetics professionals, including manicurists and pedicurists, frequently process their instruments, such as nail clippers to remove the eponychium (cuticule) and metal spatulas, without following any protocol or recommendation established by national or international health agencies. this type of action places their customers and themselves at risk of crossed transmission of microorganisms, especially those which cause diseases that have a socioeconomic impact, such as Hepatitis B and C, and the Acquired immunodeficiency Syndrome (AiDS) 3 .
When removing the eponychium, a commonly performed procedure in Brazil, bleeding commonly occurs, thus instruments are contaminated. the sterilization therefore becomes mandatory, considering that the quality of the process depends on an essential sequence that includes decontaminating and cleaning the instruments to remove the organic and inorganic residues, rinsing them with running water and finally drying them. Some studies highlight common problems in beauty salons: the lack of knowledge of professionals regarding the instrument processing and the inappropriate practices due to this lack of knowledge, of materials or of physical resources to comply with processing demands 2,4 .
given the relevance of this issue and the lack of studies on the issue of material processing in the field of beauty and aesthetics, this study aimed to evaluate the knowledge and practices of instrument processing used by manicurists and pedicurists in beauty salons. A single professional per beauty salon in a sample of 235 workplaces was interviewed. this number was calculated according to a Confidence Interval (CI) of 95%, a standard deviation of 0.5, and an estimated maximum error of 0.05 within a population of 600 salons that were duly registered and had received authorization for operations by the Belo Horizonte Adjunct Municipal Department of Urban Assessment in 2010.
METHOd
Each salon was chosen by means of a simple random selection carried out among the 600 registered salons. Care was taken to map out the beauty and aesthetics centers per neighborhood in such a way as to obtain a sample that was geographically distributed throughout all of the regions of the city, which has a population of 2,375,151 inhabitants.
this research set out, as participation criterion, interviewing only professionals with at least one year of experience, who were above 18 years of age, regardless of gender or position at the salon (owner or an employee).
For the interview, a structured questionnaire (that underwent prior validation by four research examiners) containing mul- the ownership of the instruments used by the manicurists/pedicurists in the participating salons was reported as follows: belonged to the salon and to customers (51.1%); belonged to professionals and to customers (36.6%); belonged to the salon (5.5%); belonged to professionals (5.1%); and, belonged to customers (they had their own "kits") (1.7%).
the majority of professionals (90.6%) found it to be appropriate not to reuse the wooden nail files or toothpicks; the practice of disposal of the instrument was reported in 74% and 52.3% of the cases, for nails files and toothpicks respectively. The use of individual cloth towels among customers was pointed out by 54% of the respondents; the rest reported having used the towels with more than one customer. All of the manicurists/pedicurists reported sterilizing their instruments. 69.8% cited autoclave as the most effective method of processing available for the beauty and aesthetics segment.
However, in only 35.3% of the visited beauty salons the presence and use of an autoclave was identified.
the concept of decontaminating/cleaning and disinfecting was incorrectly defined by the majority of the respondents (50.2% and 49.8%, respectively) as a process of sterilization (64.3%).
regarding the decontaminating/cleaning of instruments: 0.9% claimed to have used an enzymatic detergent; the majority (34%) highlighted the use of sterilization equipment; (24.3%) reported to have scrubbed with alcohol first and sterilized then; (4.3%) claimed to have immersed in a chlorine solution; and (3.4%) did not take any action. Concerning the knowledge of the cleaning process of the instruments, 42.1% of the manicurists/pedicurists presented correct answers, pointing to the use of soap and water, and 46% claimed to have used this prior to sterilizing these same instruments.
Sterilization was reported by all of the interviewed professionals: the majority still uses dry heat (37%); some use a small oven (24.7%); others also cite the use of moist heat -autoclave (35.3%); and some mention the use of ultraviolet light, boiling, and household pressure cooker (3%).
the temperature for the sterilization methods was quite variable, with the majority (44.7%) citing a minimum of 200°C, followed by those who did not know how to determine the temperature to be used (27.7%). the exposure time of the instruments to the sterilization process also varied widely, with 32.8% who reported maintaining the instruments for 60 to 90 minutes and 25.2% for less than 30 minutes. The majority of respondents correctly defined sterilization as a process that eliminates all of the microorganisms (68.1%).
When asked about the best method to sterilize the instruments, 70% referred to the autoclave and 61.7% to the autoclave functioning in a temperature/time relation of 121°C for 30 minutes.
Less than half (43%) of the respondents referred to the use of casings for the instruments submitted to sterilization, with 27.7% made of surgical paper, 5.5% of aluminum foil, 4.7% of metal (box), 3.8% of TNT, and 1.3% of PVC film.
in the analysis of the questions about the knowledge of instrument processing and the "used only once" proper disposal of materials, the median of correct answers was 65% and the average 60%. the manicurists/pedicurists that claimed to have received training in a wide range of courses (60.5%) and who participated in biosafety courses (72.3%) tended to present more correct answers to the questions on knowledge (above 65%). the same was found among professionals who shared the ownership of the workplace with a partner (66.7%).
the multivariate binary logistic regression regarding knowledge about instrument processing among manicurists/pedicurists concerning sociodemographic variables revealed that the professionals that claimed to have received training in a wide range of courses, a biosafety course, and those who were partners in the workplace, presented 2.12, 3.21, and 2.26-fold more chances, respectively, of having knowledge above 65% (table 3) .
dISCUSSION the index of the beauty salons that refused to participate in this study was 15.5%. this result is higher than that from other Brazilian (lower than 4%) or italian (6%) studies; it is nonetheless lower than that reported in Canada (40%) 2,3,4,5 .
the total group of participants was made up of young women, which corroborates other studies' data indicating this gender profile for this profession 5, 6 . the amount of time working in the profession as a manicurist/pedicurist was of 10 years (median), which is higher than what was reported by a prior study 7 . the permanence in the same beauty salon, in the present study, was of only 2 years (median), indicating a high turnover rate in the profession which can be explained by the absence of a formal employment relationship (on the books).
the employment relationship was a relevant characteristic, since the majority of the professionals declared having an informal job (75.7%), which runs in line with the reality of a profession that, though old, only began to be recognized in Brazil in 2012 8 . Moreover, these professionals also face a lack of representation of the class by associations/unions, as evidenced by the fact that 98.7% declared no participation in these organizations.
the respondents (98.3%) reported working only in the beauty salon, which is coherent, since 52% cited a work shift of eight hours/day in the workplace and 39% reported working more than 8 hours/day. However, through the informal reports from the participants, it was found that the work shift could be extended between thursday and Saturday, when the salons receive a greater customers demand, a fact also reported by other author 4 .
Few (34%) sought out any formal professional course for manicurists/pedicurists. only 27.7% referred to a biosafety course. this is different from a prior study in which 72% of the respondents reported having taken a specific training course 7 . in the beauty and aesthetics segment, there is generally no obligation to present any type of certification to begin activities and render services, in addition to the lack of regulation of these professions, which could demand a certain educational level.
the manicurists/pedicurists that claim to have participated in a biosafety course presented more correct answers (72.3%) regarding the questions on knowledge about instrument processing and a 3.2-fold greater chance of having this knowledge than those who did not take the course, indicating that the training may well have influenced the question responses. This finding is contrary to that presented in another study, whose authors inferred that the training courses most likely do not prepare the students appropriately regarding biosafety measures 2, 3, 4, 5, 6, 7 .
in the detailed analysis of the processing of the instruments, only 0.9% of the manicurists/pedicurists referred to the practice of decontaminating/cleaning of the instruments with an enzymatic detergent, only 46% with soap and water, and the majority (50.2%) did not know how to define the term. In another study, 86% to 98% of the manicurists/pedicurists performed no decontamination prior to submitting the instruments to the process of in the literature, as well as in this study, a wide range of cleaning methods are cited, such as washing with soap and water (37.8%), manual scrubbing with cotton dipped in alcohol (33%), boiling in water with sodium bicarbonate, immersing in warm water, immersing in a household disinfectant (9.2%), and scrubbing with a chemical substance like nail polish remover (6.4%) 2, 3, 4, 5, 7 .
The articles used by manicurists/pedicurists are classified as critical, as the rupture of the periungual skin due to the removal of the eponychium can lead to bleeding, thus requiring sterilization 5,6,7,8,9 . these instruments are considered semi-critical when they do not come in contact with blood, allowing for a high-level disinfection;
however, scenarios in which the vascular bed is exposed, which is difficult to see with the naked eye, may still occur 5, 6, 7, 8, 9, 10 .
As regards sterilization, the professionals presented knowledge about sterilization above the median (65%) with 68.1% of correct answers given. All respondents affirmed that they had sterilized the instruments, but only 35.3% cited the use of an autoclave, only because the beauty salon where the professional worked had one. This finding contradicts another study in which none of the manicurists/pedicurists was able to define the concept of sterilization or knew how to score the difference between a drying oven and an autoclave. the use of the autoclave has also been low, as judged by the findings from other authors, varying from 1% to 34%, even when the professionals affirmed that they had sterilized the instruments (83.5%) 5, 6, 7 . the low adherence to using the autoclave may well be due to the high cost when compared to drying ovens, the absence of legal obligation within sanitation norms, or even due to the low level of knowledge of the process itself 4, 5, 6, 7 .
the practice of sterilizing by the dry heat method has risen, varying from 53% to 84% in other studies carried out with manicurists, pedicurists, podologists, hairdressers, and barbers 2,3,4,5,6,7,11 .
the "small oven" equipment is inappropriate, as it creates an internal heat without any means to control the temperature or the exposure time. this method is also reported in another study with participation of 11% of the respondents 3 . the use of this equipment is relatively frequent, and its indication is for household chores due to its lack of safety for the function proposed within a beauty salon.
one aspect to be considered in the inappropriate processing of the instruments is related to the insufficient number of instruments, a condition which worsens during the peak days and times of customers in the salons, with no sufficient time or human resource to disinfect or sterilize them 4, 5, 6, 7 .
in this study, the answers from the respondents regarding the time and temperature of the exposure of the instruments in drying ovens or autoclaves were quite variable, demonstrating less knowledge than necessary, an outcome corroborated by other studies 4, 5, 12, 13 .
Among the 235 manicurists interviewed, 100% claimed to have sterilized their instruments, which is different from the indexes highlighted in other studies, varying between 13% and 49%, and between 10% and 30% for barbers, hairdressers, and podologists. the most commonly cited methods by barbers were alcohol in diverse concentrations, flaming, or "Javel water" (sodium hypochlorite), and it was observed that the respondents had poor level of knowledge about sterilization and disinfection procedures 4, 5, 6, 7, 12, 14 .
Ultraviolet light, boiling, and household pressure cookers were also cited as "sterilization methods" by 3%. Similar results were found among manicurists/pedicurists in Brazil and Canada 2,3,4,6 .
As regards the casings for sterilization and conditioning of the instruments, lack of knowledge and inappropriate behavior were observed, using the casings incorrectly and storing the instruments inside different pieces of equipment (autoclaves, drying ovens, and "small oven") or in inappropriate places. the same was also observed by other authors 15 .
the practice of sharing cloth towels among clients was revealed in this study and in another carried out in Pakistan (66% of barbers) 13 .
CONCLUSION
the absence of laws, guidelines, or manuals to advise these professionals as regards correct cleaning, disinfection, and sterilization, contributes to a variety of techniques and practices that are often incorrect. it must be considered that in some cases the manicurists/pedicurists do not use the recommended processes for the instruments, because their workplaces do not own such equipment or do not provide proper conditions; this reason was nonetheless not reported by the respondents in this study.
the present study therefore suggests a broad campaign to provide clarifications for beauty and aesthetics professionals in Brazil and for the general population about biosafety measures, especially as regards instrument processing, given the social relevance and risks inherent within this activity. Moreover, the drafting of legislative regulations for the professions of manicurist/pedicurist, of sanitation laws to be drawn up for the sector, as well as of the demand for a minimum regular/formal technical educational background, is of utmost importance, considering the vast social importance of the profession.
